It is generally accepted that the climacteric phase of ripening fruits is well suited for the study of cellular senescence (1). Since a surge in respiratory activity is the dominant, readily measurable phenomenon, mitochondria are implicated as the sites of causal events. This view was embodied in the early work of Millerd et al. (19) with the resulting postulate that uncoupling of oxidative phosphorylation permitted an increased respiratory rate. Along similar lines, Hulme (7) and Pearson and Robertson (21) attributed the rise in respiration to the availability of phosphate acceptor (ADP) resulting from increased protein synthesis and accelerated demands for energy. However, with specific reference to mitochondrial protein, data on the yield of particulate protein (27) and on the incorporation of amino acids into mitochondrial protein (28) indicate a decline in synthetic activities as fruit reach the climacteric peak.
It is generally accepted that the climacteric phase of ripening fruits is well suited for the study of cellular senescence (1) . Since a surge in respiratory activity is the dominant, readily measurable phenomenon, mitochondria are implicated as the sites of causal events. This view was embodied in the early work of Millerd et al. (19) with the resulting postulate that uncoupling of oxidative phosphorylation permitted an increased respiratory rate. Along similar lines, Hulme (7) and Pearson and Robertson (21) attributed the rise in respiration to the availability of phosphate acceptor (ADP) resulting from increased protein synthesis and accelerated demands for energy. However, with specific reference to mitochondrial protein, data on the yield of particulate protein (27) and on the incorporation of amino acids into mitochondrial protein (28) indicate a decline in synthetic activities as fruit reach the climacteric peak.
Richmond and Biale (23) , Sacher (37) , and especially Young and Biale (44) have questioned the prevalence of "uncoupling" or "ADP control" in ripening fruit cells. Moreover, the work of Lance et al. (10) , Hulme et al. (8, 9) and the experiments reported below, reveal that mitochondria remain functionally sound and "cotipled" throughout the climacteric phase. 1 This investigation was supported by the United States Atomic Energy Commission, Contract AT (11-1)-34, Project No. 112, Report No. UCD34P112-32. 2 "Preclimacteric" and "climacteric minimum" will be used interchangeably as will "climacteric" and "climacteric peak."
The persistence of active, phosphorylating mitochondria implies their continued essentiality to the senescent cells. More specifically, energy producing mitochondria may be vital to compensatory reactions essential for the survival of aging cells (38, 43) .
In this context, a change in the ability of mitochondria to compensate for stress, temporal or other forms, is a more critical age-dependent transition than changes in mitochondrial activity per se.
We have previously shown that massive, in vivo irradiation of preclimacteric pear2 fruits results in a loss and subsequent recovery of mitochondrial protein and an actual enhancement of mitochondrial activity (32) . Similarly irradiated fruit cells also exhibit a suppression and recovery in the capacity to incorporate amino acids into mitochondrial protein (29) . UTtilizing respiratory control (RiC) as an index to mitochondrial function, it was further demonstrated that RC is lost and then restored, in vivo, following massive irradiation of preclimacteric pear fruit (34) .
Evidence has therefore been provided that preclimacteric pear fruit cells retain a capacity to repair radiation damage to mitochondria. At the same time, radiation stress also provided a tool with which to assess the level of compensatory activity as a function of cell age. Accordingly, with each radiobiological study experiments were also carried out utilizing pears at or near their climacteric peak. We present these age-comparative aspects in this paper and purport to demonstrate a marked decline in compensatory power with progressive senescence and the approach of the climacteric peak.
Preliminary reports of this work have appeared elsewhere (30, 35 (32) . The impact of increased senescence on the mitochondrial yield is illustrated in figure 2 . In contrast to preclimacteric pears (fig 2A) , only minor changes in mitochondrial yield were noted following irradiation at or near the climacteric peak ( fig 2B) (36) . The basic assumption in "split-dose" experiments is that repair, or reconstitution, must have occurred in the interval between dose increments when the overall radiation tolerance is increased (4 (.) 5-6 97 (...) 23 40 Fruit were held at 200 for the indicated neriod of time. c,hilled for arroximatelv 2 hours. and the mitochondria 3 4 isolated.
Conditions of assay for ADP/O and Qo2 (protein) given in legend of figure 3.
Low ADP/O values are not discernible in the absence of RC.
Instances where fruit were discarded because of excessive radiation damage and/or decay. Thus, as opposed to age-stress, ionizing radiation has defined temporal and spatial parameters. Moreover, it can be administered in fixed increments.
Of added importance to this study is the effect of radiation in ameliorating the influences of ripening changes on homogenization procedures and the isolation of organelles. As discussed by Hanson (6) and by Romani et al. (27) , analyses of temporal, quantitative, or functional changes in mitochondria are subject to the vagaries of isolation techniques.
The problem is rendered even more difficult by the physical and chemical changes that occur in ripening fruits. Radiation is effective in 2 ways. First, obvious physical and textural alterations in the tissues result from the doses used. This imposed textural change will have its own effect on maceration procedures, diluting and somewhat normalizing the impact of ripening changes. Second ('43) and in the introdcuctioni to this paper. As a case in point, the (lecrease in mitoclhondrial vield as pear fruit reach the climacteric peak was, as reported (27) Lee and Chasson (13) noted an increase in mitochondrial material with "aging" of potato discs. WVith regar(l to both studies it is important to distinguish between localized mechanical injury as occurs in the preparation of tissue slices and all-pervasive, molecular dlamage from radiation. A distinction should also be made between "aging" of tissue slices in vitro as opposed to nornmal physiological senescence and (leatlh.
It has been proposed that cellular senescence is the final phase of genetic expression (5, 17, 40) and hence, subject to the control mechanisms implicit in curreint theories of "molecular biology." To the extent that compensation of radiation damage involves protein synthesis it too is subject to the same or similar control mechanisnms. The interrelationship betwveen protein synthesis and radiation repair is reinforced by the observatioin that almost complete inactivation of 70 anid 80S ribosomes ( 12, 22) occurs in the same (lose raange (0.6-1.2 Mrad) that resuilts in irreparable injury to pear nlitoclhondria. Pear ribosonmes are 80S (11) , and moreover, a rapid (lecliine in their synthlesis (Ku and Romani, unpublished observation) has been foundl coincident with the final portion of the climacteric rise. Richmond and Biale (24) have also reported a marked decline in RNA synthesis as avocados reach the climacteric peak.
Concluding Remarks. Our findings indicate that a critical intracellular transition occurs during the latter portion of the climacteric rise in senescent fruit cells leading to a degeneracy in compensatory power. Because of the apparent involvement of pro- 
